Orexinergic system and pathophysiology of epilepsy.
Neuropeptids orexins, also known as the hypocretins, are expressed in the lateral hypothalamus. Orexin-containing cells project widely throughout the brains, are crucial for the regulation of wakefulness and dysfunction of this system is associated with pathophysiology of narcolepsy-cataplexy. Orexin neurons play an important role in motivation, feeding and adaptive behaviors. Distribution of orexinergic receptors in the hippocampus tended to the ideas that orexins might be involved in the functions relating to the hippocampus. Effects of neuropeptide orexin-A on epileptiform activity in hippocampal slices were investigated. 500 µm thick hippocampal slices from 8-10 week-old rodents were used. Field excitatory postsynaptic potential (pop-fEPSP) and population spike in CA1 of hippocamopus were registered using standard protocol of in vitro electrophysiological experiments. Initial slope of the fEPSP and amplitude of II pop-spike were measured. Bursting neurons in CA3 were recorded in modified saline. We have found that orexin-A decreases duration/amplitude of multiple discharges of pop-spikes and inhibits spontaneous epileptiform afterdischarges induced by bicuculline methiodide in CA1. Orexin-A also modulates the frequency of discharges of bursting neurons in CA3. Our results suggest possible involvement of orexinergic system in antiepileptic action. Supported by ISTC Grant G-1318.